Exploring the structural and functional impact of the ALK F1174L mutation using bioinformatics approach.
Crizotinib is the most effective and the only drug that has been approved for the treatment of anaplastic lymphoma kinase (ALK)-positive lung cancer. Reports suggest that there is a development of an acquired resistance against crizotinib action due to the emergence of several mutations in the ALK gene and F1174L is one such mutation. In this study, we used molecular docking and molecular dynamics (MD) approach to decipher the effect of F1174L mutation in drug-target binding. Docking results suggest that crizotinib was found to adopt the most promising conformations to the native-type ALK by identifying the M1199 residue as a prospective partner for making a hydrogen bond as compared to the mutant-type ALK. MD results showed that the average atom, especially atoms of the native-type ALK-crizotinib complex, movements were less, displayed less fluctuation, fast convergence of energy, and changes in geometry. This shows the stable binding of crizotinib with the native-type ALK in comparison to the mutant-type ALK. We believe that this study could be useful for the logical design of stronger, more selective, and more consistent ALK inhibitor against drug-resistant F1174L mutation.